A simple two-step procedure is described for the concentration and purification of hepatitis B antigen. The antigen is precipitated by polyethylene glycol and then adsorbed on and eluted from an insoluble polyelectrolyte, polyelectrolyte 60, which is a cross-linked copolymer of isobutylene maleic anhydride.
Concentration and purification of hepatitis B antigen (HB Ag) has been accomplished by density gradient centrifugation and column chromatography, or both (3) (4) (5) (6) (7) (8) 10) . However, the published procedures are laborious and time consuming. Many viruses can be concentrated on polyelectrolyte 60 (PE 60), an insoluble copolymer belonging to the isobutylene maleic anhydride class (13) . However, PE 60 will not adsorb virus particles in the presence of serum proteins, especially albumin and gamma globulins. Polson et al. (11) have shown that polyethylene glycol (PEG) will precipitate from plasma the alpha globulins, with which HB Ag migrates electrophoretically (1, 2 was placed on a rotary shaker for 15 min and then was centrifuged at 1,500 X g for 5 min. The supematant fluid was discarded along with a small amount of nonsedimentable or nonwettable product. The packed PE 60 was then washed twice with distilled water. After the last washing, the PE 60 was resuspended in 10-ml samples in distilled water so that each sample contained 100 mg. The samples were centrifuged, and the supernatant fluids were discarded, leaving 100 mg of packed PE 60 ready for use.
Protein. Protein was determined by the Lowry method (9). Cellulose acetate electrophoresis. The plasma was subjected to electrophoresis on strips which were then stained with Ponceau Red and scanned on a Beckman microzone densitometer.
RESULTS
Partial purification of HB Ag by PEG. The purification of plasma proteins by precipitation with PEG has been well delineated (11) . Polson et al. demonstrated that the alpha globulins are precipitated by 6 to 8%27 PEG at pH 4.6, leaving the major proportion of albumin and of beta and gamma globulins in the supernatant fluid. HB Ag is associated with the alpha fractions of plasma (1, 2) . On the basis of these properties, the following procedure was developed. A 100-ml amount of plasma was magnetically stirred at 25 C while 1 Nj HCI was slowly added, and pH 4.6 was reached and maintained. An 8-g amount of PEG povder was slowly added with continued stirring.
After 10 min, a massive precipitate formed which was sedimented by centrifugation at 1,500 x g for 10 min. The supernatant fluid was collected by aspiration. To the sediment, which occupied a volume of 30 ml, 70 ml of distilled water was added, and the material dissolved after being vigorously nmixed for 5 to 10 min. Plasma electrophoresis cellulose acetate strips were examined on a microzone densitometer to determine the percentages of different proteins removed by the purification method. Figure 1 shows the densitometric tracings of untreated plasma and the PEG eluate. Concentration and purification of HB Ag on PE 60. With the removal of the major proportion of albumin and globulins from the plasma, the adsorption of HB Ag on PE 60 was found to be facilitated, as expected (13) . A typical experiment is described.
A 100-ml amount of plasma was precipitated by PEG and the sediment redissolved as outlined above. To this solution, containing 100%"., of the HB Ag but only 12.5%,7 of the plasma proteins, 300 mg of PE 60 was added. The pH was held at 5.0 and the temperature at 25 C. PE was sedimented at 1,500 X g for 5 min. The supernatant fluid was sampled for assay and discarded, and the sedimented PE 60 was resuspended in 10 ml of glycine buffer at pH 11.5 (0.05 M glycine, 0.15 M NaCl-NaOH). Viruses were eluted from this PE at basic pH levels in the presence of salts (13) . After mixing for 5 min on a rotary shaker, the tube was centrifuged, and the supernatant fluid was collected and assayed.
To reconcentrate the eluate onto fresh PE, it had to be diluted in distilled water to render it isotonic. Under these conditions, HB Ag could be reconcentrated on fresh PE, leaving other soluble proteins in the supernatant fluids. In practice, 9 ml of the initial 10-ml eluate was diluted to a final volume of 100 ml in distilled water, and the sample was treated with PE as described above. Repeated treatments consistently yielded virtually all of the HB Ag in successive eluates with fewer and fewer plasma proteins. Another application of our procedure is in the clinical laboratory. If the plasma from donor blood is first concentrated before testing, then fewer blood specimens containing HB Ag in low concentration would be missed by some of the less sensitive testing procedures in use. We are presently adapting the concentration and purification procedure to 10-ml volumes so that it can be conducted in the clinical laboratory with a minimum of apparatus and time. LITERATURE CITED
